Dissociation of insulin-stimulated glucose transport from the translocation of glucose carriers in rat adipose cells.
Cycloheximide, a potent inhibitor of protein synthesis, has been used to examine the relationship between recruitment of hexose carriers and the activation of glucose transport by insulin in rat adipocytes. Adipocytes were preincubated +/- cycloheximide for 90 min then +/- insulin for a further 30 min. We measured 3-O-methylglucose uptake in intact cells and in isolated plasma membrane vesicles. The concentration of glucose transporters in plasma membranes and low density microsomes was measured using a cytochalasin B binding assay. Cycloheximide had no affect on basal or insulin-stimulated 3-O-methylglucose uptake in intact cells or in plasma membrane vesicles. However, the number of glucose carriers in plasma membranes prepared from cells incubated with cycloheximide and insulin was markedly reduced compared to that from cells incubated with insulin alone (14 and 34 pmol/mg protein, respectively). Incubation of cells with cycloheximide alone did not change the concentration of glucose carriers in either plasma membranes or in low density microsomes compared to control cells. When isolated membranes were analyzed with an antiserum prepared against human erythrocyte glucose transporter, decreased cross-reactivity was observed in plasma membranes prepared from cycloheximide/insulin-treated cells compared to those from insulin cells. The present findings indicate that incubation of adipocytes with cycloheximide greatly reduces the number of hexose carriers in the plasma membrane of insulin-stimulated cells. Despite this reduction, insulin is still able to maximally stimulate glucose uptake. Thus, these data suggest an apparent dissociation between insulin stimulation of glucose transport activity and the recruitment of glucose carriers by the hormone.